





She e en r-,^ 


IS* 














Ft g. i6 



vta 



r 



,43> 



L — — 



FIG. (C 



Broadband 

Voice: BB Bearer 

Data: BB Bearer 

Signaling: BB Bearer 



Broadband + POTS 

Voice: POTS Bearer 

Data: BB Bearer 

Signaling: BB Bearer 





Upper Layer Protocols 
(e.g., GSM MM. CM) 


Access Mode Switch 


IAN RR 


GSM RR 


IEP 


LAPDm 


L2CAP 


Bluetooth 
Baseband 


GSM Baseband 



V 



FJG>. 5" 



L2GAP 



Mobile StaUon 



1 



jot 



IAN-RR ^»r>J 
BSMAP V— 




V** (TP 


L2CAP 




^ 

^TCP/IP 


Bluetooth 
Baseband 


Layers 



7 

)18 



Broadband 
Access System 



1* 



IBSM^P BSSAP 




^SCCP 


rrp 




MTP3 


— TCP/IP 


MTP2 


OljJ^ccess 




' Layers 


MTP1 



(Switch 




lit 




r 




COSS/SMS 


1 

>- 


MM 


BSSAP 


SOCP 


--TO? 


MTP3 




M7P2 


MTP1 




MSC 





pi 6». -7 A 



K2 A 



CM 

(CC/SSfSMS) 








CM 

(CC/SS/SMS) 








MM 


MM 












IAN-RR. 
IBSMAP 




IAN-RR. 
IBSMAP 


^-^BSSAP 




BSSAP 










rrp 


FTP 


SCCP 


SCCP 










SSL/TCP 


SSL/TCP 


MTP3 


MTP3 
















IP 




IP 




rp 




IP 


MTP2 


MTP2 












Unlcensed 
Access Layers 




Unfcensed 
Access Layers 


Broadband 




Broadband 
Access Layers 


Access 
Layers 


MTP1 


MTP1 




Access Layers 











Mobile Station Access Point ISwttch MSG 



r 




► 


Transcodng (if necessary) 




J 


Transcodng (if necessary) 






( 


KIAudO 




K1 Audo 


K2 Audo 


K2Audo 


G.711 Audo 




G.711 Audo 














Bluetooth 
SCO Audo 
Channel 


Bluetooth 
SCO Audo 
Channel 


RTPAJDP/IP 


RTPAJ0P/1P 


TVE1 


T1/E1 










Access 
Layers 




Broadband 
Access System 




Access 
Layers 











MSC 



FTO-9 



Upper Layer Protocols 
(e.g., GPRS LLC. GMM, etc.) 


Access Mode Switch 


\ GPRS RLC 


IAN GRR 


GPRS MAC 


IEP 


L2CAP 


GPRS 
Baseband 


Bluetooth 
Baseband 



r 6. • °{ 



K1 K2 Gb 



GMM/SM, SMS 










GMM/SM. SMS 












LLC 


LLC 
















LLC-POU (sig) Retay Nh £^' 




NM.PFM 
GMM 












LAN-GRR 




IAN-GRR Retay 




IAN-GRR 


BSSGP 


BSSGP 










IEP 


IEP 


m» 


I7P 














L2CAP 


L2CAP 


SSL/TCP 


SSL/TCP 


Network 
Service 


Network 
Service 














IP 




Broadband 
Access System 




IP 










Bluetooth 
Baseband 


Bluetooth 


Access 
Layers 


Layer* 


Physical 


Physical 















Mobtk. Station Indoor Base Station iSwttcn SGSN 



K1 K2 Gb 



ApplcaUon 

IP 
















ToGGSN 












SNOCP 




SNOCP 










LLC 


LLC 












LLC-POU (data) Relay 






IAN-GRR 




IAN-GRR Relay 




IAN-GRR 


BSSGP 


BSSGP 














IEP 


IEP 


UDP 


UOP 


Network 
Service 


Service 














L2CAP 


L2CAP 


IPorlPSec 








IP Of IPSec 












Broadband 
Access System 






Bluetooth 
Baseband 


Layers 


Access 
Layers 


Physical 


Physical 

















Mobile Station Indoor Base Station (Switch 



pre. K6 




ft 6. n 




pi £>■ ii 




FT 6- IS" 



MS 



jan] 



GSM 



rt 1 



r 



IBS) 



ISwitcH 



Mobile station 
switches on 



Establish MS-IBS link 



IAN-ATTACH 



lANi- REGISTER 



IAN-RE G ISTE R- ACK 



GSM cell sele 



No farther MM I 
procedure neede j 



Continue in IAN idle mode 

►I 



Establish IAN Secure Tunnel 
(if not already present) 



IAN- REGISTER 



IAN- REGIS TER-ACK 



MSC 
LA-1 



e 



X 



MS! 



ianI 



IBS| 



—i 

iSwitcH 



c 

MSC 
LA-1 



Mobile station 
switches on 



Establish MS-IBS link 



IAN-ATTACH 



IAN- REGISTER 



lAN-REGlSTER-ACK 



GSM cell selected) 



Location update required 
IAN-I 



RR-REQ 



IAN-RR-ACK 



IAN-RR-REL 



IAN-RR-RLC 



Continue in IAN idle modei 

I H 



Establish IAN Seoure Tunnel 
^ (if not already present) ^ 



IAN-REGISTER 



IAN-REG ISTE R- ACK 



LOCATION-UPDATING-REQUEST 



Authentication Exchange 



LOCATION- UP DAT! NG-ACCEP^ 



TMSI-REALLOCATtON-COMPLETg 



IAN-RR-REL 



,|AN-RR-RLC| 



CL3I [Location-Updating-ReqUesq 



Location-Updating-Accept (new TMSI) 



TMSI-Reallocation-Completd 



aear-Command 



aear-CornpJete 



FTC. ii 



r 



MS 



JAN] 



GSM 



JBS| 



iSwitchj 



MSC 
LA-1 



Successful GSM MM Procedure (e.g., location update, IMS) attach) 



Mobile station 
enters IAN co vera i 



T 

Establish MS-IBS link 



IAN-ATTACH 



IAN- REGISTER 



tAN-REGlSTER-ACK 



No further MM 
procedure needed 

i ; 

Continue in IAN idle mode 



Establish (AN Secure Tunnel 
(if not already present) 



IAN- REGISTER 



IAN-REGISTER-ACK 



HLR 



L 



MS 


IAN; 




GSM 



MSin.lANidlerDod©; 

ian-oetach! 



IAN-ATTACH 



MS continues in IAN[ 
' idle mode ! I" " 



-C- 

1BS| 



Detach trigger] 
Attach trigger 



(L 



iSwitch| 




MSCl 
LA-1 







Is 



cl 



MS 



jan] 



MS in IAN idle model 
I 



GSM 



lAN-DETACHi 



Timer T1 expires . . . 
I 

Resume GSM MM 



IAN-ATTACH 



IAN- REGISTER 



IAN-REG ISTER-ACK 



IBS| 



it 



No further MM 
procedure needed 

! 

Suspend GSM MM and continue in IAN idle modj 



Detach trigger) 



Attach trigg er 



iSwitcri 



MSC 
LA-1 



3 



4 

e 



0. 



r 



MS 




\an\ 




GSM 









( 

IBS| 



MSintANWIernode} 

ian-detach| 



MS and IBS detect loss of link 
< 1 ► 



Timer T1 expires. 



Resume GSM MM 
► - 



Detach trigger] - 



Timer T2 expires . 



iSwitcH 



tAN-DE REGISTER (Loss of IAN link) 



MSC 
LA-1 



lAM-ACTTVATE-CH 



Voters Link EstaMisnment 
+ ► 

IAN- ACTIVATE -CJ+ACK 



fit 



Voice over Bluetooth 



Mobile 



Station V 



iSwitch 



Media 
Gateway 



ASSCNMErn--REQUEST{CC=n) 



A-inteifacc Channel E s Sbl li h n 'c nl 

< H 



ASSIGNMENT-COMPLETE 



Anntefface 



MSC 



f 



MS 



IAN| 



GSM 



f 

IBS| 



_£ 

iSwitch| 



-C- 

MSC| 



IAN-RR-REQ 



IAN-RR-ACK 



IAN- ACTIVATE -CH 



Switch on MS-to-IBS voice channel 



MS is registered on iSwitchj 



CM-SERV-REQ 



Authentication Exchange 



CM-SERV-ACC 



SETUP 



CALL-PROC 



IBSMAP-ACTOATE-CH 



Switch on iSwiteh-to-IBS voice channel 



IBSMAP-ACTIVATE-CH-ACK 



ALERT 



CL3I [CM-Service-Requesq 



CM-Se rvice-Acce pt 



Setup] 



Call-Proceeding 



Switch on iSwitch-to-MSC voice channel 



Assignment-Complete 



c 

PSTN) 



ISUP-IAM (called=B, calling=MSiSDN) 



Alert 



ISUP-ACM 



CONNECT 



Connect 



ISUP-ANM 



CONNECT-ACKj 



Connect- Ack 



IAN call established 



MS| 



r 



IAN] 



tBS) 



./ 

iSwitchj 



MSCj 



C 



HLR 



GMSC 



PSTfj 





« 


> 


MS is registered on iSvwtch 
4 ► 




















ISUP-IAM (cane< 


i=MSlSDN.caning=A) 












MAP-PRN(IMSI) 


MAP-SPJ (MS IS DM) 












MA 


< 

P-PRN-RSP(MSRN) 


< 

MAP-SRJ-RSP (MSRN 














► 

ISUP4AM (called 


► 

=MSRN,calling=A) 






« 




IAN-PAGING-REQ 
< 


Paging 
< 


< 






IA 


N-RR-REQ 












IA1 

< 


F= ► 

1 

N-RR-ACK 














► 


IAN-PAGING- RESP 
- ^ 


CL3I [Paging- Respor 








< 


► 


Authentication Exchange 1 
^ ~ ~ ^ 










< 




SETUP 

< 


< ► 

Setup! 










► 


CALL-CO NFj 


Call-Confirm 












j ► 


— > 

Assign men t-Reques 














• 

Swifcfi c 




channel 








IAN-A 
: — ^ 


CnVATE-CH 


BSMAP-ACTTV ATE -CH 
4 


< ► 








I 

Swtch 00 MS-to-IBS voice channel 


Switch on iSwitch-to-iBS voice channel 












► 


< ► 


« 1 

IAN-AC1 


TV A TE -CH- AOd 


IBS MAP-ACTIVATE -CH-ACK 


Assignrnent-Cornplete 








Use 
alei 

■f 


ris 
ted 


► 

► 


► 

ALERT 

► 


»' 

Alert 

— ^ 


ISUP-ACM 




SUP- ACM 


ans 


er ! 


► 


connect] 


Connect: 


ISUP-ANM 


► 


► 

BUP-ANM 




« 




CONNECT-ACxj 


Connect- Ack' 
< ' 




► 


> 




< 


► 


IAN call established 
< ► 


















<« ► 


< 


► 


< ► 



10 



MS! 


IMS 




GSM 



J— 

IBSj 



i Switch; 



DISCONNECT; 



6 



MSC| 



Pisconnect| 



ISUP-REi 



RELEAS^ 



RELEASE-COMPLETE 



Release-Co mplel 



ISUP-RLC 
< C 



IAN-RR-REL 



aear-Commanoj 



Switch off tSwiteh-to-MSC voice channel; 

« H 



tAN-RR-REL 



Switch off MSi-to-IBS voice channel 



1AN-RR-RLC 



Switch off i Switch- to-IBS voice channel 



LAN-RR-RLC| 



gear-Complete 



p T~<3 , 1 7 



,18 



MS 



IMS 



GSM 



IAN-RR-REL 



IBS] 



_T 

iSwitc^ 



MSC| 



Switch off MS -to- IBS voice channel 



IAN-RR-RLC 



DISCONNECT] 
RELEAS^ 



RELEASE-COMPLETE 



Disoonnect| 



Release-Complete] 



Oear-Commanc; 



ISUP-RELj 
ISUP-RLC 



Switch off iSwitch-to-MSC voice channel] 

k H 



IAN-RR-REL 



Switch off iSwiteh-to-JBS voice channel 



IAN-RR : RLC| 



dear-Complete 



MS 



IMS 



GSM 



IBS| 



_r jl 



iSwitch) 



MSgj 



< 




MM connection established (e.g.. for IAN call) 




SS request 


► 


< ► 


< ► 


► 


HOLD 


Hold 


< 




► 

HOLD-ACK 

< 


► 

Hold-Ack 


SS request • 






< 




FACILITY | 


Facility 




► 


► 

facilityI 

< 


► 

Facility 


< 






< 



a 
b 
c 
d 



